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@ A first sensor <6> is aranged at a predetermined 
position on a conveying path of an IC card (A). 
Wlien the IC card is detected by the first sensor, the 
conveyance of tfie IC card Is stopped. A connector 
(7) supported to a supporting nriember (8) provided 
at a predetermined position approaches the contacts 
of the IC card and is come into contact therewith. 
There Is also provided a second sensor (11) to 
detect that the connector is located at a position 
^adapted to be come into contact with the contacts of 
^the IC card on the basis of the motion of the sup- 
porting member. The supporting member has a pro- 
ggjectlng portion (8a) adapted to abut on the IC card 
©which has oven-un from the predetemnfned position, 
When the projecting portion abuts on the IC card, no 
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detection signal is output from the second sensor. 
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IC CARD READER / WRITER 



BACKGROUND OF THE INVENTION 



The present invention relates to an IG card 
reader/writer which has a' connector with contact 
members adapted to be come mto contact with 
contacts (rf an IC card, respectively, and performs 
transmission and reception at darta to/from an elec- 
tronic circuit (including a CPU) in the IC card 
through the electncal connection due to the contact 
between the contacts of the IC card and the con- 
tact members of the connector. 

As shown in Fig. 5, in a converttional 10 card 
reader/Writer, an IC card A Inserted to a card insert- 
ing port (locating on the right side In Hg. 5) is 
conveyed through a card conveying path 33 by 
conveying rollers 31 and 32* A sensor 34 to detect 
the front edge of the IC card A is an-anged at a 
predetermined position on the card conveying path 
33. When the sensor 34 detects the front edge of 
the IC card A, motors to drive the convoying roBers 
31 and 32 are turned off to stop the IC card A at a 
predetermined position, at the same time, contact 
members 37 are rotated by an actuator 36 so as to 
be come Into contact with the contacts oi the 10 
card A, and thereafter, a pin check is performed, 
and If the result of the pin check is OK, card 
Information is read out or written. The pin check is 
a process to check whether the contacts and the 
contact members are corectly set in the contact 
state or not by transmitting and receiving predeter- 
mined data between the IC card reader/writer and 
the 10 card through the contact between the con- 
tacts and the contact members. 

In the case where In spite of the faci tfiat the 
sensor 34 detected a card, possible enrors to be 
found by the pin check which is executed after that 
are as follows. 

Oie is that the IC card A has overrun from the 
predetermined position shown in Rg. 6 and stop- 
pedr so that the contact members 37 are deviated 
from the position of the contacts of the IC card. 
The second cause is that in spte of the fact that 
the 10 card A has stopped at the proper predeter- 
mined position , a defecth/a contact occurs due to 
dustSi fouling or the like. 

In the conventional structure shown in Fig. 5» it 
is impossible to discriminate whether the IC card A 
has stopped at the proper predetermined position 
or not so that it Is impossible to decide by which 
one of the foregoing causes the error occun^ed and 
a fault occurs In the error process. 



SUMMARY OF THE INVENTION 



It is an object of the present inventkjn to pro- 
5 vide an IC card reader/writer in which even if a pin 
check error occurs, the cause thereof can be 
known. 

According to the present Invention, this object 
Is accomplished by an IC card reader/writer com- 

10 prising: a conveying apparatus for conveying an iC 
card; a first sensor for detecting that the IC card 
conveyed by the conveying apparatus has reached 
a predetermined position to read/write, and IC card 
detection signal of the first sensor serving to stop 

rs the conveyance of the IC card by the conveying 
apparatus; a supporting member whk:h Is pivotally 
supported along a conveying path of the conveying 
apparatus, the ^pporting member being provided 
with a connector having contact members adapted 

20 to be come into contact with contacts of the IC 
card stopped at the predetermined position; a driv- 
ing apparatus for-movtng the supporting member 
between a standby position and a read/write posi- 
tion in response to the IC card detection signal of 

25 the first sensor, the contact members of the corv 
nector being come Into contact with the contacts of 
the 10 card at the read/Write position; a second 
sensor for detecting that tine supporting member is 
moved to the read/write position; and a projecting 

30 portion formed on the supporting member, when 
the supporting member is moved to the read/write 
position, the projecting portion being projected to 
the conveying path and abutting on the IC card 
which has overrun and has been deviated from the 

3S predetermined position, thereby blocking the rota- 
tion of the supporting member to the read/write 
position. 

According to the invention, when the IC card 
has reached a predetermined position on the card 

40 conveying path, this state is detected by the first 
sensor to thereby stop the IC card, the supporting 
member is rotated, the contact members of the 
connector on the supporting member are come Into 
contact with the contacts of tfie IC card, and when 

46 this state Is detected by the second sensor, card 
infomr^tfon can be read out or written under this 
condition. 

On the other hand, when the IC card has 
overmn and the projecting portion of the supporting 
GO member abuts on the IC card, the second sensor 
does not output a detection signal. 

With ^is structure, the following advantages 
are obtained. 

Whether the IC card has stopped at a predeter- 
mined position or not can be accurately discrimi- 
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nated by the presence or absence of the detection 
output of the second sensor. 

When an error occurs in the pin check, it is 
possible to easHy determine whether the cause Is 
based on the overrun of the IG card or the defec- 
tive contact between the contact members of the 
connector and the contacts of the !C card. 

Hitherto, if a pin check en-or occurs, both of the 
retry of the rotation (movement) of the connector 
and the retry of the conveyance to the predeter- 
mined position of the IC card are executed. How- 
ever, according to the invention, since it is possible 
to discriminate whether the IG card has been set to 
the predetenmlned position or not if the IC card is 
located at the predetermined position, it is suffi- 
cient to retry only the rotation of the connector. 
Therefore, the retry time can be reduced. 

It is also possible to slmuttaneously dieck 
whether the connector has been moved to the 
correct operative position (read/write position) or 
not. 



BRIEF DESCRIPTiOl^ OF THE DRAWINGS 



Rg. 1 is a constructional diagram of a part of 
an iC card reader/writer according to an embodi- 
ment of the present invention; 

Fig. 2 is an explanatory diagram showing an 
overrun state of an IC card; 

Fig, 3 is a block diagram showing a control 

circuit 

Rg 4. Is a flowchart showing the operation; 

and 

Rg. 5 is a constructional diagram of a con- 
ventional iC card readerMriter. 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODifWIENTS 

An embodiment of the present invention will be 
described hereinbetow with reference to the draw- 
ings. 

in an 10 card reader/writer shown In Rgs. 1 and 
2, an IC card A is inserted from the right side of 
the drawing. The iC card A Is conveyed toward a 
card oudet port 1 on the left side of the drawing by 
a card conveying apparatus. 

The card conveying apparatus comprises: a 
pair of vertically arranged conveying rollers 4; an- 
other pair of vertically arranged conveying rollers 5; 
and conveying belts (not shonw) reeved around th 
roHer pairs 4 and 5. The card conveying apparatus 
is driven by a motor 3 (refer to Rg. 3). A first 
sensor 6 to detect the front edge of the JC card A 



is arranged at a predetermined position on a card 
conveying path of the card conveying apparatus. 

The motor 3 is turned off by an ON signal (a 
card detection signal) of the first sensor 6 and the 
6 iC card A is stopped at the predetermined position 
of the card conveying path and. at liie same time, 
a connector 7. which will be explained hereinafter, 
is rotated to an operative position (a read/writer 
position). 

to The connector 7 has contact members 7a 
adapted to be come into contact with contacts of 
the IC card A. The connector 7 is fixed to a pivotal 
supporting member 8. A base portion of the sup- 
porting member 8 is fixed to a rotating shaft 9 

15 which is rotatably supported. When the rotating 
shaft 9 is rotated by an actuator 13 shown In Fig. 3 
In response to a detection output of the first sensor 
6. the connector 7 Is moved from a positksn (idle 
position, standby position) indicated by an alternate 

20 long and short dash line in Rg. 1 to a position 
(operative position, read/write position) shown by a 
solid line. 

The front edge of the supporting member 8 is 
bent to thereby form an almost L-shaped prelecting 

25 portion 8a. Only when the IC card A stops at a 
predetenmined position as shown In Fig. 1, the 
projecting portion 8a protrudes into the conveying 
path by the descending motion of the supporting 
member 8. On the other hand, when the iC card A 

30 has overrun as shown in Fig. 2, the projecting 
portion 8a abuts on the upper surface of the IC 
card A, so that the rotation of the supporting menv 
ber 8 and connector 7 is blocited. 

A lever 10 is further attached to the rotating 

35 shaft 9 so as to be rotated integrally with the 
rotating shaft 9. A second sensor 11 which is 
turned on or off by the lever 10 is also provided. 
When the supporting member 8 rotates to the 
read/write position in a state In which the IC card A 

40 stops at the predetermined position, the lever 10 
turns on the second sensor 11 as shown in Rg. 1. 
When the IC card A has overrun as shown In Rg. 2 
and the rotation of the supporting member 8 Is 
blocked, the second sensor 11 is held In the off 

46 State. 

A stopper 19 is provided to set the upper limit 
position of the supporting member 8. 

Rg. 3 shows a control circuit of th© IC card 
reader/writer. A CPU 12 drives the motor 3 and 
50 actuator 13 in accordance with a program stored In 
an ROM 14 on the basis of input signals from the 
first and second sensors 6 and 11 and a card 
insertion detecting sensor 16 arranged at the card 
inserting port The CPU 12 also allows necessary 
S5 data to be recorded into an RAM 15, 

The operation of the IC card reader/writer with 
the foregoing constatction will now be described 
with reference to a flowchart of Fig. 4. 
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When the IC card inserted to the card inserting 
port is detected by the card insertion detecting 
sensor 16, the motor 3 is forwardly rotated, so that 
the Inserted IC card A Is conveyed by the convey- 
ing apparatus trom the right side toward the left 
side In Rgs. 1 and 2 (step S1). When the IC card A 
has reached the predetermined position and is 
detected by the first sensor 6, the motor 3 is 
turned off and the conveyance of the. IC card A is 
stopped (steps S2 and S3). 

If the rc card A is not re^/ersoii but remains at 
the predetermined position, the actuator 13 is 
made operative, so that the supporting member 8 
is rotated and the connector 7 descends (steps S4 
and S5). 

However^ if the IC card A has overrun as 
shown in Fig. 2. since the rotation of the supporting 
member 6 fs blocked during the rotation, the sec- 
ond sensor 11 Is not turned on. In this case, the 10 
card A Is once conveyed bacicward to perform the 
retry of the conveyance of the card to the predeter- 
mined position, and when this backward convey- 
ance of the IC card is detected by the sensor 16 
arranged near the card inserting port, the process- 
ing routine is returned to step S1 (steps 86, S7 and 
S8). 

On the other hand, when the IC card A fs 
located at the predetermined position, since the 
rotation of the supporting member 8 is not ob* 
struded during the rotation as shown In Rg. 1. the 
second sertsor 11 is tumed on. Tfw contact mem- 
bers 7a of ^e connector 7 are in contact with the 
contacts of ti^e fC card. A pin check Is performed. 
If the result of the pin check is OK, card Informa- 
tion Is read out or written and the processing 
routfne is finished (steps S6, S9, S10 and S11). 

However, if a pin check error occurs (when a 
defective rotation of the connector 7 occurs or a 
defective contact behveen the contact members 7a 
of the connector 7 and the contacts of the IC card 
occurs although the card is located at the predeter- 
mined position), the retry of the rotation is ex- 
ecuted (step 812). 

In this manner, whether the IC card A has 
stopped at the predetermined position or has over- 
run this position can be discriminated by checking 
to see If the second sensor 11 is turned on or off. 
Therefore, If the result of the subsequent pin check 
is not OK, it Is possible to certdnly determine 
whether the cause of the pin check error is based 
on the overrun of the IC card or the defective 
contact of the connector. Thus, the subsequent 
enror process can be easily performed. 

The card outlet port 1 may be also used as a 
card inserting port tn this case, the IC card in- 
serted from th Inserting port 1 is conveyed to the 
right side in Rg. 1 or 2. After the IC card was 
conveyed to a proper position, it is conveyed to the 



left side. When the front edge of the IC card is 
detected by the first sensor 6, the processes in 
step 82 and subsequent steps in Rg. 4 are ex- 
ecuted. Since the projecting portion 8a of the sup- 
5 porting member 8 enters the conveying path, the 
projecting portion 8a functions as a shutter of the 
inserting port 1. 

10 Claims 

1, An IC card reader/writer comprising: 
a conveying apparatus (4, 5) for conveying an IC 
card: 

TS a first sensor (6) for detecting that the IC card (A) 
conveyed by said conveytng apparatus has 
reached a predetermined position to read/write, an 
IC card detection signal of said first sensor serving 
to stop the conveyance of the IC card by the 

20 conveying apparatus; 

a supporting member (8) which is pivotally sup- 
ported along a conveying path of said conveying 
apparatus, sedd supporting member toeing provided 
with a connector (7) having contact members (7a) 

26 adapted to be como into contact with contacts of 
the 10 card stopped at said predetermined position; 
a driving apparatus (13) for moving said supporting 
member between a standby position and a 
read/write position in response to the IC card de- 

30 tection signal of said first sensor, the contact mem- 
bers of said connector being come into contact 
witii the contacts of the IC card at said readNvrlte 
potion; 

a second sensor (11) for detecting that said sup- 
3S porting member is moved to said read/wrlte posi- 
tion; and 

a projecting portion (8a) fomrked on said supporting 
member, when said supporting member is omed 
to the read/Write positton, said projecting portion 

40 being projected to said conveying path and abut- 
ting on the IC card which iias overrun and has 
been deviated from said predetermined portion, 
thereby btocking the rotation of said supporting 
member to said read/writ© position, 

45 2. An IC card reader/writer according to claim 
1, wherein said supporting member is anranged 
near a card inserting port and said projecting por- 
tion functions as a shutter to close the IC card 
inserting port 

so 
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